Morphometric fingerprint of asymptomatic Parkin and PINK1 mutation carriers in the basal ganglia.
Mutations in the Parkin and PINK1 genes can cause parkinsonism. Since asymptomatic carriers of a single mutant allele of the Parkin or PINK1 gene display a presynaptic dopaminergic dysfunction in the striatum, they provide a unique in vivo model to study structural and functional reorganization in response to latent nigrostriatal dysfunction. We hypothesized that subclinical nigrostriatal neurodegeneration caused by these mutations would induce morphologic changes in the dysfunctional striatal gray matter. In asymptomatic carriers of a heterozygous Parkin (n = 13) or PINK1 (n = 10) mutation and 23 age-and sex-matched individuals without a mutation, we applied observer independent region-of-interest and voxel-based morphometry to high-resolution structural MRIs. Relative to controls without a mutation, Parkin and PINK1 mutation carriers displayed a bilateral increase in gray matter volume in the putamen and the internal globus pallidus. In 8 of the 13 Parkin mutation carriers, the presynaptic dopaminergic function was studied with (18)F-DOPA PET. The metabolic-morphometric regression analysis revealed that the linear decrease in individual presynaptic striatal (18)F-DOPA uptake was linked to a reciprocal decrease in the striatal gray matter volume in the putamen bilaterally and in the left caudate nucleus. The alternative causes of the increased striatal gray matter volume may be either due to excessive levels of neuronal activity caused by chronic dopaminergic dysfunction or due to long-term adaptation to chronic nigrostriatal dysfunction actively compensating for the dopaminergic denervation. In any case, the results indicate that a genetically driven regional dysfunction may be imprinted in the structure of the dysfunctional brain region, for example in the striatum.